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ABSTRACT
Chronic cigarette smoking seems to markedly aggravate insulin resistance that elevates blood glucose. Weight gain usually follows the cessation of 
smoking, and increasingly, fear of weight gain discourages many smokers from attempting to quit. Yet, weight gain after quitting smoking has proved 
so unresponsive to preventive attempt as to suggest that weight control might even be incompatible with successful smoking cessation. However, 
recently featured review and research on smoking and diabetes concluded the evidence that smoking is associated with the preparation for the 
development of Type 2 diabetes.
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INTRODUCTION
Type 2 diabetes (insulin resistance) develops when the body cannot 
maintain insulin or due to impaired insulin functions depending on 
age, body mass index (BMI), and adiposity, common prevalence is after 
the age of 40. Both genetic and environmental factors contribute to the 
development of diabetes, but the development of Type 2 diabetes is more 
likely if some or all of the following factors are also present: Physical 
inactivity, being overweight, family history of Type 2 diabetes, previous 
diabetes in pregnancy as well as recently documented literature which 
shows increase insulin resistance occurs normal or diabetics, hence 
smoking is one of the risk factors for Type 2 diabetes [1,2]. A majority of 
women say that the prospect of weight gain increases their reluctance 
to stop smoking [3].
CIGARETTE SMOKING AND TYPE 2 DIABETES
Cigarette smoking is one of the major risk factors of coronary heart 
disease and stroke but has no any well-documented association for 
Type 2 diabetes, though both have common causal factors [2-4]. 
However, recently featured review and research on smoking and 
diabetes concluded the evidence that smoking is associated with 
the preparation for the development of Type 2 diabetes in men and 
women [4-6], consistent with evidence linking smoking and insulin 
resistance [7-9]. Smoking cessation is often accompanied by substantial 
weight gain [10], and obesity is an important risk factor for the 
development of diabetes [11].
FREQUENCY OF SMOKE AND RISK OF TYPE2 DIABETES
Risk of Type 2 diabetes was significantly increased in cigarette smokers 
compared with never-smokers, despite their lower body weight 
(adjusting the BMI). With similar significant increase in risk in both light 
smokers (1-19 cigarettes per day) and heavy smokers (≥20 cigarettes 
per day), the relative risk of diabetes, adjusted for obesity, and other 
risk factors was significant among women who smoked 25 or more 
cigarettes per day compared with nonsmokers [4,6]. Contrary to the 
other study that follows dose-dependent risk of smoking [12].
SMOKING AND INSULIN RESISTANCE
Recent development has made the non-invasive technique to 
measure the Umbilicus Waist circumference, the strong marker of 
obesity[Centripetal fat depots] and it is  considered to be one of the 
crucial reason for  decreased insulin sensitivity[6,8] and  thus  Impaired 
glucose tolerance acutely [13] and hyperinsulinaemia in chronic 
smoking. Recent study demonstrated heightened insulin level with 
decreased sensitivity in smokers as compared with nonsmoking control 
group [14] and evidence suggests that an improvement in insulin 
sensitivity and increase in high-density lipoprotein cholesterol occurs 
after cessation of smoking [15].
SMOKING CESSATION AND RISK OF DIABETES
Published literature documents revealed that smoking cessation 
increases insulin sensitivity and progressively amends lipoprotein 
profile, despite a modest increase in weight suggesting that the 
smoking-related risk of diabetes is reversible in individuals who 
quit smoking. In the long run, beneficial effects of smoking cessation 
outweigh the effects of weight gain; ex-smokers of ≥20 years’ duration 
are no longer at increased risk of diabetes. Men who quit smoking 
within 5 years before screening were substantial weight than current 
smokers and significant weight gain was seen in subjects who quit 
smoking during the first 5-year follow-up. Men who quit during the 
5 years before screening showed no reduction in risk compared with 
current smokers and the increased risk in this group was most marked 
in obese subjects. In addition, the increased risk was confined to those 
who had smoked for ≥30 years’ [16,17].
SMOKING AND INSULIN RESISTANCE
Importantly, an improvement in insulin sensitivity and increase in high-
density lipoprotein cholesterol occurs after cessation of smoking [16]. 
Even though smoking is associated with insulin resistance, a significant 
effect on HbA1c in Type 2 diabetic subjects has not been reported [17]. 
In Type 1 diabetic subjects, insulin requirements have also been found 
to be either similar [18] or increased [19] in smokers.
POSSIBLE MECHANISM OF INSULIN RESISTANCE AND WEIGHT 
GAIN
Mechanism of insulin resistance in smokers
The counter-regulatory hormone such as growth hormone (GH), 
cortisol, and catecholamine could be the culprit in insulin resistance 
documented among smokers [20] however, a recent study demonstrated 
the sensitivity of insulin is not associated with increase of counter-
regulatory hormone after smoking in Type 1 diabetes [21]. On the 
contrary, report is on the way of debate with presentation that smoking 
in patients with insulin-dependent diabetes is strongly linked with 
secretion of GH, arginine vasopressin, and cortisol responses than in 
normal subjects but also enhances the counter-regulatory responses to 
insulin-induced hypoglycemia [22]; one of the strong reason attributed 
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to have role in pathogenesis of diabetic in smokers. Sonksen et al. [23] 
as well reported that secretion in excess of GH could be associated with 
the development insulin resistance [24].
Mechanism of post-cessation weight gain
It is hypothesized that more than one factors might have role in post-
cessation weight gain as there is no any alteration in physical activity 
after smoking cessation, but report is emerging on the side that post-
cessation weight gain reduces energy expenditure 418 kj (100 kcal)/day, 
whereas energy intake increases by 627-1463 (150-350 kca)/day 
which is responsible for 39% and 69% variance of post-cessation 
weight gain [25,26].
Smoking cessation also considerably alters so food craving behavior 
where selectivity is preferred more toward carbohydrate-rich snack 
foods that is a direct source to convert fat depots hence increasing 
weight [27-30].
The observation that ex-smoker’s heightened intake of sweets 
is presumably to enhance efficacy in dispelling the agitation and 
dysphoria that result from a functional deficiency in brain serotonin 
level and dopamine level [30,31]; however, weight gain is undesired 
health hazard to this behavior.
CONCLUSION
Considerably, the residual effects of being chronic smoker are said to 
be associated with increased in abdominal obesity the mechanism 
might be endocrine mediated, one of the major risk factors of Type 2 
diabetes along with substantial weight gain during the first 3-5 years 
after quitting of smoking. However, in the long term, quitting smoking 
seems beneficial and is associated with a reduction in risk compared 
with current smokers. As the increased risk is seen in both men who 
gained weight and who did not, it suggests that the remnant effects 
of smoking are possibly of greater importance than the weight gain. 
Therefore, the suggestion is to quit smoking, a better idea than being 
fearful of weight gain.
REFERENCES
1. Targher G, Alberiche M, Zenere MB, Bonadonna RC, Muggeo M, 
Bonora E. Cigarette smoking and insulin resistance in patients with 
noninsulin-dependent diabetes mellitus. J Clin Endocrinol Metab 
1997;82(11):3619-24.
2. Jarrett RJ, Shipley MJ. Type-2 (non-insulin-dependent) diabetes 
and cardiovascular disease--putative association via common 
antecedents; Further evidence from the Whitehall study. Diabetologia 
1988;31(10):737-40.
3. Perry IJ, Wannamethee SG, Walker MK, Thomson AG, Whincup PH, 
Shaper AG. Prospective study of risk factors for development of 
non-insulin dependent diabetes in middle aged British men. BMJ 
1995;310(6979):560-4.
4. Haire-Joshu D, Glasgow RE, Tibbs TL. Smoking and diabetes. Diabetes 
Care 1999;22(11):1887-98.
5. Rimm EB, Chan J, Stampfer MJ, Colditz GA, Willett WC. Prospective 
study of cigarette smoking, alcohol use, and the risk of diabetes in men. 
BMJ 1995;310(6979):555-9.
6. Kawakami N, Takatsuka N, Shimizu H, Ishibashi H. Effects of 
smoking on the incidence of non-insulin-dependent diabetes mellitus. 
Replication and extension in a Japanese cohort of male employees. Am 
J Epidemiol 1997;145(2):103-9.
7. Rimm EB, Manson JE, Stampfer MJ, Colditz GA, Willett WC, 
Rosner B, et al. Cigarette smoking and the risk of diabetes in women. 
Am J Public Health 1993;83(2):211-4.
8. Facchini FS, Hollenbeck CB, Jeppesen J, Chen YD, Reaven GM. Insulin 
resistance and cigarette smoking. Lancet 1992;339(8802):1128-30.
9. Chan JM, Rimm EB, Colditz GA, Stampfer MJ, Willett WC. Obesity, 
fat distribution, and weight gain as risk factors for clinical diabetes in 
men. Diabetes Care 1994;17(9):961-9.
10. Attvall S, Fowelin J, Lager I, Von Schenck H, Smith U. Smoking 
induces insulin resistance – a potential link with the insulin resistance 
syndrome. J Intern Med 1993;233(4):327-32.
11. Carney RM, Goldberg AP. Weight gain after cessation of cigarette 
smoking. A possible role for adipose-tissue lipoprotein lipase. N Engl J 
Med 1984;310(10):614-6.
12. Clair C, Chiolero A, Faeh D, Cornuz J, Marques-Vidal P, Paccaud F, 
Mooser V, Waeber G, Vollenweider P. Dose-dependent positive 
association between cigarette smoking, abdominal obesity and body 
fat: Cross-sectional data from a population-based survey. BMC Public 
Health. 2011;11:23.
13. Frati AC, Iniestra F, Ariza CR. Acute effect of cigarette smoking on 
glucose tolerance and other cardiovascular risk factors. Diabetes Care. 
1996;F19(2):112-8.
14. McCulloch P, Lee S, Higgins R, McCall K, Schade DS. Effect of 
smoking on hemoglobin A1c and body mass index in patients with 
Type 2 diabetes mellitus. J Investig Med 2002;50(4):284-7.
15. Mathiensen ER, Soegaard U, Christensen MS. Influence of smoking on 
insulin requirement and metabolic status in diabetes mellitus. Acta Med 
Scand 1984;215:63-8.
16. Madsbad S, McNair P, Christensen MS, Christiansen C, Faber OK, 
Binder C, et al. Influence of smoking on insulin requirement and 
metbolic status in diabetes mellitus. Diabetes Care 1980;3(1):41-3.
17. Dare S, Mackay DF, Pell JP. Relationship between smoking and 
Obesity: A Cross-Sectional Study of 499,504 Middle-Aged adults in 
the UK General Population. PLoS One. 2015; 10(4):e0123579.
18. Himmelmann A, Jendle J, Mellén A, Petersen AH, Dahl UL, 
Wollmer P. The impact of smoking on inhaled insulin.Diabetes Care. 
2003;26(3):677-82.
19. Helve E, Yki-Järvinen H, Koivisto VA. Smoking and insulin sensitivity 
in Type I diabetic patients. Metabolism 1986;35(9):874-7.
20. Chiodera P, Volpi R, Capretti L, Speroni G, Necchi-Ghiri S, Caffarri G, 
et al. Abnormal effect of cigarette smoking on pituitary hormone 
secretions in insulin-dependent diabetes mellitus. Clin Endocrinol 
(Oxf) 1997;46(3):351-7.
21. Sonksen PH, Russell-Jones D, Jones RH. Growth hormone and diabetes 
mellitus. A review of sixty-three years of medical research and a 
glimpse into the future. Horm Res 1993;40(1-3):68-79.
22. Stamford BA, Matter S, Fell RD, Papanek P. Effects of smoking 
cessation on weight gain, metabolic rate, caloric consumption, and 
blood lipids. Am J Clin Nutr 1986;43(4):486-94.
23. Perkins KA, Epstein LH, Pastor S. Changes in energy balance following 
smoking cessation and resumption of smoking in women. J Consult 
Clin Psychol 1990;58(1):121-5.
24. Klesges RC, Meyers AW, Klesges LM, La Vasque ME. Smoking, body 
weight, and their effects on smoking behaviour: A comprehensive 
review of the literature. Psychol Bull 1989;106(2):204-30.
25. Spring B, Wurtman J, Gleason R, Wurtman R, Kessler K. Weight 
gain and withdrawal symptoms after smoking cessation: A preventive 
intervention using d-fenfluramine. Health Psychol 1991;10(3):216-23.
26. Wack JT, Rodin J. Smoking and its effects on body weight and the 
systems of caloric regulation. Am J Clin Nutr 1982;35(2):366-80.
27. Gilbert RM, Pope MA. Early effects of quitting smoking. 
Psychopharmacology (Berl) 1982;78(2):121-7.
28. Grunberg NE, Bowen DJ, Maycock VA, Nespor SM. The importance of 
sweet taste and caloric content in the effects of nicotine on specific food 
consumption. Psychopharmacology (Berl) 1985;87(2):198-203.
29. Hall SM, McGee R, Tunstall C, Duffy J, Benowitz N. Changes in 
food intake and activity after quitting smoking. J Consult Clin Psychol 
1989;57(1):81-6.
30. Rodin J. Weight change following smoking cessation: The role of food 
intake and exercise. Addict Behav 1987;12(4):303-17.
31. Spring B, Chiodo J, Bowen DJ. Carbohydrates, tryptophan, and 
behavior: A methodological review. Psychol Bull 1987;102(2):234-56.
